Fragments from the quinic acid inducible qa gene cluster (Geever et al. 1989 J. Mol. Biol. 207:15-34) were used to construct an antisense RNA expression vector ( Figure 1) . A full-length cDNA of the 51 kDa NADH binding subunit of complex I (Weiss et al. 1991 Eur. J. Biochem. 197:563-576) was inserted in reverse orientation between a promoter frag-ment of the qa-2 gene, including four regulation sites, and a polyadenylation and termination fragment of the qa-4 gene. After transformation, the integration of the plasmid into the genome was detected by Southern blot analysis. In heterokaryotic transformants grown with quinic acid as sole carbon source, the antisense RNA was expressed (Figure 2 ) leading to 50 to 80% reduction of the translation of the subunit (Figure 3) , depending on the time of incubation with quinic acid. No difference in the level of transcript from the endogenous 51 kDa gene could be ascertained between transformants grown with quinic acid nor with sucrose as sole carbon source. Transformants grown with sucrose showed no reduction of the 51 kDa protein and only a slight expression of antisense RNA. The transformants showed no defects in mitochondrial respiration (see also Nehls et al. The same amount of mitochondrial protein was incubated with antisera against the 51 kDa subunit and, as a control, against the 21.3 kDa subunit of the membrane arm of complex I. The level of 51 kDa protein in the mutant is reduced by 80% compared to the wild type.
